
Vcc 

□C 

1 • 


54 

33 VSS 

DQO 

DC 

2 


53 

33 DQ15 

VccQ 

cc 

3 


CO 

J-l VSSvJ 

DQ1 

cx 

4 


51 

JJ UU14 

002 

cr 

5 


50 

XJ OQ13 

VssQ 

cr 

6 


49 

_LJ vccm 

0Q3 

cc 

7 


48 

XJ DU1Z 

DQ4 

cc 

8 


47 

13 DQ11 

VccQ 

en 

9 

Ad 
TO 

J_J VocU 

DQ5 

cr 

10 

45 

JJ IAJ IU 

0Q6 

cx 

11 


A A 

44 

JJ LAjRJ 

VssQ 

cr 

12 


43 

XI VccQ 

0Q7 

cc 

13 


42 

33 008 

Vcc 
DQML 

cr 
cr 

14 
15 


A* 

41 

Af\ 

4U 

-LJ VSS / O 

n fowr 

WE# 

cr 

16 


oo 

99 

-LJ L/UIVin 

CASf 

cr 

17 


3o 

-LJ WJ\ 

RAS# 

est 

cr 
cr 

18 
19 


37 
3o 

33 CKE /-u 
33fVccPl^ u /^ t * 

JJ All 

BAO 

cr 

20 


35 

BA1 

cc 

21 


34 

33 A9 

A10 

cc 

22 


33 

33 A8 

AO 

cc 

23 


32 

33 A7 

AI 

(X 

24 


31 

33 A6 

A2 

cc 

25 


30 

33 AS C 
33 A4 | 

A3 

cr 

26 


29 

Vcc 

cr 

27 


28 

33 VSS 



All A10 A9 Aft A7 Afi AS A4 A3 A2 A *^^^ 

/11/10/9/8/7 /6 /5 74^3^2 /I/O 


Address Bus 


Reserved* 


WS 


* Should program 
M11.M10«*0.<r 
to ensure compatibffity 
with future devices. 


12 


ff: 


Op Mode I CAS Latency 


BT [ Runt Length [ / 


Mode Register (Mx) 


M2 Ml MO 

8urst length 

M3c0 

M3 = 1 

0 0 0 

1 

1 

0 0 1 

2 

2 

0 1 0 

4 

4 

0 ! 1 

8 

8 

1 0 0 

Reserved 

Reserved 

1 0 1 

Reserved 

Reserved 

1 1 0 

Reserved 

Reserved 

1 1 1 

FuH Page 

Reserved 


M3 

Burst Type 

0 

Sequential 

1 

Interleaved 


M6 M5M4 

CAS Latency 

0 0 0 

Reserved 

0 0 1 

1 

0 1 0 

2 

0 1 1 

3 

1 0 0 

Reserved 

1 0 1 

Reserved 

1 1 0 

Reserved 

1 1 1 

Reserved 


M8 

M7 

MS-MO 

Operating Mode 

0 

0 

Defined 

Standard Operation 




Alt other states reserved 


M9 

Write Burst Mode 

0 

Reserved 

1 

Single Location Access 


Frv T- 


TO 


T1 


CLK 


COMMAND READ 


T2 

j 


OQ 


^AC 


Dour 


Latency = 1 


TO 


T1 


T2 


T3 

r 


COMMAND ^ ( READ ) @ ( NOP ) @ ( NOP )@( 


DQ 











-mm 


*AC 




TO 


CAS Latency = 2 


T1 


T2 


T3 


aK 


T4 

j 


COMMAND ^ READ ) @ ( NOP ) @ (~ NOP NOP ) @( 


DQ 


tAC 


CAS Latency = 3 


DON'T CARE 
UNDEFINED 


CLK 


CS# 


RAS# 


CAS# 


WE# 


A0-A11 


i 

i 

HIGH 


'/////////////A 

' /////////////, 



'/////////////A 

/////////////, 



W///////////J ! 

W///////M 

'//////////////// i 

W//////M 


m 


DON'T CARE 


Frv H 



w CLK w j 

CKE HIGH 



\ ///////////// 



'///J///////////// 
RAS# ///////////////// , 

W/////////, 


////MM 



WE# //////////////// : 

W////////A 

A °- A7 W///////X a; 

m W////M 



BAO, BA1 t////////////M 1A 

DONTCARE 


cue 


COMMAND 


ADDRESS 



XsOcycles 1 


W//////W///M 


DQ 


/ OOtfT V/ OOUT \J OOUT \J Dour V/ OOUT V 
A n A n+1 A n*2 A n»3 A b / 


CAS Latency s 1 


TO 


T1 


T2 


T3 


T4 


T5 


T6 


cue 


COMMAND 


_n_n_n_r 


i i i i i i i 


i Xslcyde t 


address {™y$m*$M0MMy^$M<Z. 


DQ 


CAS latency* 2 


TO 


T1 


T2 


T3 


T4 


T5 


T$ 


T7 


cue 


_n_jn_j _ un_rL_rLrL_n_ 

* i i i i i i 1 

1(111(1 i 

1 1 i i t i i < 

COMMAND 1 head yC^y, nor ){ hop ){ itEAP ){ hoc not }{ 


X* 2 cycles 


ADDRESS 


W/////V///////W///// 


W//M////////V//////// 


DQ 


i t i ■ i 

tiii) 


CAS latency ° 3 


NOTE: Each READ command may be to either bank. DQM is LOW. 


DONT CARE 


h 1 


TO 


T1 


T2 


T3 


T4 


cue 


_n_n_rL_rLrL 


* i i i i 

COMMAND READ )f~R£AD ){ READ READ NOP ) f 


ADDRESS 


DQ 


CAS Latency = 1 

I 
I 

TO 


T1 


T2 


T3 


T4 


T5 


cue 


_rL_rL_ru 


1_TL 


COMMAND ■ { READ ){~KAD~^( READ ){ READ ){~NOP ){ WOP 


ADDRESS 


DQ 


CAS Latency e 2 


cue 


TO 


T1 


T2 


T3 


^Lrurunu 



COMMAND ■{ «ao )-(~^~){ «AO x ^ K^*»~X ^ K" )T 

I I I I I I t 

x 


ADDRESS 


i i 

J BANK, V/ BANK. \/ 
\ COCn A CPU A 


BANK, 
COLk 


DQ 


-CrX 


Dbvr 
a 


DOUT 
X 


CAS Latency = 3 

NOTE: Each READ command may be to either bank. DQM is LOW. 


DONT CARE 


TO 


T1 


T2 


T3 


T4 


CLK 


DQM, H 


COMMAND 


ADDRESS 


DQ 



- bs 


NOTE: A CAS latency of three is used for illustration. The READ 
command may be to any bank, and the WRITE command 
may be to any bank. If a CAS latency of one is used, then 
DQM is not required. 

VA DONT CARE 


T2 T3 


OX 


COMMAND «*D wof )(~"»~~){ wo Xte£5*h)( 

| ■ • *X*Ocydes* 


ADDRESS 


DQ 


va\m/m//m///w///m///w///j. 


jf tout \J oour \/ oour V/ Dour \ 


CAS IATEMCY • 1 



COMMAND ^}( W )( W }C XnSSnX » K " ) f 

• t I • 1« ■ » I » 

| • • • • X.lcydt ' 


ADDRESS 


DQ 


CASLMENCY-2 



ADDRESS 


DQ 



\i--.-.v:r.v# 

<~ X ~ X - X" 

i t i i t-. 1 

! ' ' * ! X»2<ycto ; » 




NOTE: DQMk LOW. 


051 DONTCARE 


CLK 


CKE HIGH J 


CS# 


™ W///////////J \ WMW/, 


CAS# 


W///////////A \ M77M7J, 


we# '/////////////a i mmm. 

bao, bai w/////////M ^ mm7 / 

T/h DON'T CARE 


CLK 


COMMAND 


DQ -( 


TO 


T1 


T2 


T3 


T4 


ADDRESS 



I 


Dm 
n 

— r- 


BANK, 
COLb 

i 

i 



Dbovr 


L 


' 1 » » i 

WRITE ^ NOP ^ READ ^ NOP ^ NOP 



X 


CO 


NOTE: A CAS latency of two is used for illustration. The WRITE 
command may be to any bank and the READ command may 
be to any bank. DQM is LOW. A READ to the bank 
undergoing the WRITE ISM operation may output invalid data. 

' - - Tables 4 and >. 


m 


DONT CARE 




ADDRESS RANGE 




3 

FFF 

FFH 


3 

COO 

OOH 


3 

BFF 

FFH 


3 

800 

OOH 

c 

ID 

3 

7FF 

FFH 

ffi 

3 

400 

OOH 


3 

3FF 
000 

FFH 
OOH 


2 

FFF 

FFH 


2 

COO 

OOH 


2 

IS 

FFH 


2 

800 

OOH 

C 

2 

7FF 

FFH 

m 

2 

400 

OOH 


2 

3FF 

FFH 


2 

000 

OOH 


1 

FFF 

FFH 


1 

COO 

OOH 


1 

BFF 

FFH 


1 

800 

OOH 

Ban 

1 

7FF 

FFH 

1 

400 

OOH 


1 

3FF 

FFH 


1 

000 

OOH 


0 

FFF 

FFH 


0 

COO 

OOH 

o 

0 

BFF 

FFH 

c 

0 

800 

OOH 

s 

0 

7FF 

FFH 


0 

400 

OOH 


0 

3FF 

FFH 


0 

000 

OOH 


256K-Word Block 

14 

256K-Word Block 

13 

256K-Word Block 

12 

256K-Word Block 

11 

256K-Word Block 

10 

256K-Word Block 

9 

256K-Word Block 

8 

256K-Word Block 

7 

256K-Word Block 

6 

256K-Word Block 

S 

256K-Word Block 

4 

256K-Word Block 

3 

256K-Word Block 

2 


256K-Word Block 1 


Word-wide (x16) 

\ ^ ^ Software Lock = Hardware-Lock Sectors 
RP# = Vhh to unprotect if either the 
block protect or device protect bit is set. 


Software Lock = Hardware-Lock Sectors 
RP# = Vcc to unprotect but must be Vhh 
if the device protect bit is set. 


See BLOCK PROTECT/U N PROTECT SEQUENCE for 
detailed information. 


i c 


Start 



A 

LOAD COMMAND 
REGISTER 40H 


ACTIVE Row Address . 





WRITE 
Column Address/Data 





< 

r 


Status Register 
Polling 


1^ SR7 




Complete Status 2 
Check (optional) 


( WRITE Complete 3 ) 


( Start (WRITE c<y pleted) ") 


c 



( WRITE Error 4 ) 


\ Invalid WRITE Error' 4 , 


WRITE Successful 


• ( 


Start 




LOAD COMMAND 
REGISTER 20H 



RP# 

= Vhh 



WRITE DOH 





Status Register 



Complete Status 2 
Check (optional) 





Invalid ERASE or 


UNPROTECT Error 4 


Block ERASE or 
UNPROTECT Error 4 


) 


( | ERASE or BLOCK UNPROTECT Successful ) 


Start 




LOAD COMMAND 
REGISTER 60H 



RP# = Vhh 


WRITE 01 H 


Status Register 




Complete Status 2 
Check (optional) 





( BLOCK PROTECT Complete 


( Start (BLOCK ^ DEVICE PROTECT complete ^ ) 



^ BLOCK or DEVICE A 
PROTECT Error 4 J 


( Command Sequence Error 4 ^ 


NO / Invalid BLOCK/DEVICE 
PROTECT Error 4 


) 


( BLOCK or DEVICE PROTECT Successful ) 


M 1 


c 


Sta 




LOAD COMMAND 
REGISTER 60H 


I 


ACTIVE Row 

— i — 


RP# = Vhh 


WRITE F1H 


Status Register 


C3 


Co 

Complete Status 


in 

Check (optional) 


£0 



C3 • . " 





= 

£3 
Cn 
U 
C3 
E3 
C3 


C DEVICE PROTECT Complete" 2 ) 

fy Z.<L 



LOAD COMMAND 
REGISTER 60H 


ACTIVE Row 



RP# = Vhh 


WRITE DOH 


Status Register 



<^SR7 


NO 


YES 

r 



Complete Status 2 
Check (optional) 



r 



( ALL BLOCKS UNPROTECT Complete 3 ) 


cue 


OCE 


Tn+1 Tn + 2 

F=fc= 



tCH 


Tn + 3 

to. 


Tn + 4 


tCMH 


COMMAND 


DQM 


tCMS 


LOAD MOW 
REGISTER 


NOP 


w 


ACTIVE 


VccQ 
RP# 1 


OQ 


























m////////////////////////MmMmm 

WW 

w////m 



High-Z 











tMRD 



T«100m$ 

Program Mode Register. 

Power-up. 
Vcc. VccP, VccQ, 
OK stable. 


3,4,5 


DONT CARE 
UNDEFINED 


70 


T1 


72 


73 


74 


75 


OK 


OCE 



,tCK 

t . tCL . 

kxs 

'tCH 
*CKH 



' 1 



wA 


w 

w 

w 

toes 
*CMS 

tQCH 
*CMH 




COMMAND Or READ 


t CMS 

ftS tAH 
AO-All ^OXUMNin^ 


WMMK 



I DONT CARE t 
I UNDEFINED 


! 


act 


COMMAND ?X ACTM 


<CMS 


15 


SMw 


VpytH 


3®c 


"W 


3@C 


Km 


us uh 


3@C 


^cmh 


"W 


3@C 


w 


"W 


A0A11 7T MOW 



^DONTCARE 
88 UNDEFINED 


i 


TO T1 
1 <OC 


Vacs 


VXH 


"W 


<cmh 


VMS 

COMMAND ^ AOIVC 


«CMS 


<CMH 


3®C 



ffl DONT CARE 
RS UNDEFINED 


iV 7 


Vacs 


VXH 


"W 
3®C 


as , 


*CMS 


COMMA* # «n«5®(; 



3@C 


Ml 


AfcAII /f MOW 


Uh 


<RCD 



CAS latency 


the same row. 

Full page completed. * 
Full-page burst does not setf-tecmmate. -J 
Can use BURST TERMINATE command. 3 


[2} DOHTCARE 


<OCS 

1 







i 

r 

«CM5 

<CMH 

w 

w 

w 

w 

w 

w 



COMMAND ACTIVE 


NOT 


*CMS 


*CMH 


OQ 


5>™ 




*HZ 


CAS Latency 


|J2 DON'T CARE 
UNDEFINED 





